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A...WORK MOVEMENT DIRECTION 
4...MOVING MECHANISM 

(57) Abstract: [PROBLEM] To effectively perform surface treatment of a large-area object even when a surface treatment device 
has short holes such as slits through which a treatment gas is blown against a surface of the object [MEANS FOR SOLVING THE 
PROBLEM] A processing section (1) of a plasma surface treatment device (M) has a plurality of electrode plates (1 1, 12) arranged 
side by side. Between adjacent electrode plates, a slit-shaped hole (10a) is formed. A plurality of holes (10a) arranged side by side 
constitute a hole group (100). A work (W) to be treated is moved- in the direction of the extension of the slits (10a) by a moving 
mechanism (4). 
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[0071] E8, Hill (a) kC^-fX?^ g-mm^i/*-— frl0<Dt£l&<DmM1&lZL<D±.W& 

bTm&te.,®.<Dmmmi, lZMxmtotW), ±r— *h©#i*ifflsi2g, i2 g £« 

tt-C^ttJ-rsa^^U^ ±|B5»SSP12g«t«?J¥^lK>ffSlSB12f*«^UTV>S 0 II 
2^-T£5^ m«^)^12gS.t) ? J¥^]^12f(i. fe«S«fi«12L<0^|fefcfc>fc 
o-C^tCSEt^TV^o J¥f*l SB 12f te, #(Jxj£7mm-e&>9, ?*£HflS12g<Z>J¥£ 
14, M^f^2mm-efo6o 
[0072] — 08, HHl(a)JC^i-J;5^ #lfr^-/H0«OtiSl2R© 

j^jw^ff rai2k£$i/&i/cv^o m2K^-rxoK, ^thtbnfa&i2hRx$m 
mm2ki^ y£i&mmm2R<D±Mtcfrfc^xmmz}$:x$x\,^o *s««i2 

R(Dm&m2h<Dm£te, «xtf2mmt*&'), |*)gB12ktf)ff 0lJ£Wr7mmT? 
[0073] t£&KWt>&>2*0<nW&*i?=L— /HO, lO^^fcfifJWb^Srr^iM^rr— 



WO 2005/001917 



19 



PCT/JP2004/008899 



/kliU ^m<D-k<D&W,2mM^s=L—^\b-tZ>b. feW©*!^*— /note 
*3»t5**«BKi2R©ffrtlfPi2ki:*rt*IJi2hAS % ^^tvr^ijy^^j, rjgi 

10K:^tt**«»^12R©?»rtSlJ12h^ft«|J12k^,*n^Hr»2»ftS8j, 

r*2ffrtSSj^*, ) 

[0074] 011(b), Hi 2^i~j;9^. ^X^S^KlWtti^^^^^V^Tfc^^ 
P^1 _ '520(75®^v ? ^— /HO, lOtf)?^ ^liUJcD^v^.— ;H0©ll3t^tI 
fc»12hK: % ^fiJ<D^^-/P10^tfh^^i-ff^]^12f^if)^tLTV^o * 
fc, ^{RiJ^ ; ev ; ^-/V10c7)fi^^-rff^l^l2k^ % ^ffiao^a— /HOODfl^ 

till 2R^II© ; E^a-/no <afc*SMH 2Lt^fita^fc)^ti^ 
mi2R, 12UZ&oX, J|spe,*lo©^flcttBtR12X3&S#fifc*iX"CV^S„ 

[0075] -g-^«®tR12XOJ?§tt, flfc©«ffiffill, 12Mi|^D(9mm)T*fe5 0 m^io 

x, mil (b) K^-rxoK, mmm^y^K tE^Kmtr^>2o<onm^^^ 

lOOilfcggltfttcrfci ^*h,^£>gB#£^Lv vfc£&P (0IJx.fiP = 1 2mm) fcfc 
oTV^o i-fcfc>*>, fcWO^a— /H0©«S«11, 12Mi, 12Xfc 

* ^©^'-/HOiDiilii, 12M^ £vM^fcV^£&LTv>5 0 rftKiJ: 
[0076] m8K7jk-rXo^ tft^-;noroWl:ii, JiESlOLjtfNttMvC^So 

j&KlOLfi, t7V^f©W^^!l, MU, 12M(DTffi^^^ 
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[0077] &^mLxvvbiob(DTmmaz&mmzf$.tsti. ^£<9±.mtmiz'<zti^x# 

, ^m^x})yhlOb<D&>m£'0TM&fcW£^Xl^ o okm^VyblObOTiQmt 

[0078] IS9{c^-f £5^, m2mMftm<Dm&(D^i/~—/u^ybixb&&(D^i? 

OtH^a-;H0it^©Ii ; e^-;H0(4 1 (P/2) 7ctf"f 

y^{P/2)tmmX\^ 0 
[0079] r^^^^O-ftVi-io-C, Hl4W-^«^^-rj:5^, mf^^y^hS^lOO 

[0080] ^Z^^^^^-^^^MX^^JtSmWll, 12(D!£fl;f|f3£^oVNT 

<Dmiw&mittti?ft&£>&%tix^z> 0 mmizvx, m&*&=-—*2o<D& 
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irLT±T«tVT3o(^)O^»10c, lOd, 10ej«fife£;h/Cl^o 

[0082] £5l-> WG&Lll, 12M<Dtt&mffiftlttX&t>fr1ttfc1b , 7vi/?14 

ttt, ±T^mttT30©iij^l4a, 14b, 14c«f££*l/CV>5 0 09 ^^±5^ 
, £iig&14a-14ctt, lWffefc3Etf*IWB#14efc, £jh^^K:2K&t*i&*MH 
4f££*rU spfflfftT^tt^UTWBo ±»©5fiI&14a©IMfBai4eflS, *fj£M 
iRll, 12M©±H:©?&jBtKlOctC**5, ^l&©ii&14b©S§gB#14e;^ 4>a 
©tf jKl&10dJ£ig*5, TK<D»*&14c©8&9$#14eas, T©©#8f*&10etolft 

[0083] HH0{C^i-J:5(-, iWll, 12M©##j£&10c~10efcf£fc:/ns/*l 

[0084] @9te7j*1-<fc5&^ fe*mife^<e>nfctt»^ny^i4»!:3sft4R— K£©iiS§14a 

~14c©;fcfr^|p]©{&£|5#14f£f5U;^ HV^Cfc^— Eitl^otV^o 
[0085] 08*5^^111 9 \Z.7jk-f£?\^ /H0©&«S«ffiKl2LOJ?^§P12f 

?&jscKi2b*s^$*brv^5. ?^rai2b{4, £«»ma«i2L©e«^ft^ 

frfcoTittr^litfTV^o r©^»l2b©ffimM©^2B#K:, £$8f£tf>^ 
n^l 4© tp&tm& 1 4b©£;&l$fFP#l 4f TV ^ c 

[0086] Bl9*3<J;0 5 lll2^-ri;5^, #«ffi^a.—/H0^*3V^T. <£Ml&12b©jiu^ 

PnWHBSW:. ^n^fttr^©^ffi^i60&W©iii^i6b^LT^^fci6f 

[0087] mrn^ j£«&wmm2R(D±.M<Dm0mi2kwt, ^m^\2aim^n, rw 



WO 2005/001917 



22 



PCT/JP2004/008899 



<Dmmm2MU-Z. ^SSl2c»^tfCV^ 0 ^Xb^i&^a, 12c«, 

1 2R<Dte \Z£M: \ZK>tLoXW& XlX\ ^ Q ±f£<£>^i& 1 2aCDltu « 
ffl(DM^fi % ^fg^yn^l40±^aig§14a<D^SS^14f (H7) 
•3, Tao^jBa»12c©fltr«WiBOi£«KlW:, TiKilSl4c©&*ISlBJ^14f (H 
7)*Sjg*o-CV^„ #}$«12a, 12c©WlftP5^f4, *t^Pixfitr«©rt*|fWt 

[0088] g]7^-r£5^> m,u*i?~—^io<Dffim<Dfam.mi6<D±mtt, ?$ra£> 

[0089] P^6d»fc©?Mc4S©?&jKtt, W6a^-r, h61d»&fMMrt»» 
#16<D?ftji£iB«>16ftC— Mfckftfc^ 3oOii8Sl6a-~16cJC^$ix5o £ 
«©±a«i&16a*fifcftiEW:, »««12RO±^«12a^A'9, ~M 

%z.frt>&mmmi, i2M(D±^mmodc^mu ^^mn> a tit* &w 

mmec&miztitm&s ^mmm2R(Drmi^m^i2c[cA'o. -m**:v>t&. 
ii,i 2fcfefrwt^si im.mmwn) t?#5«t5 tfto-o ^„ 

[0090] 12M(D^g§10c-10e(7)^M^^UfcM^.^:tt^n^{ia 
(Z>yt35/^iij^l4a-14cSrgT, «Wl2L, 12R^MS§12a— 12cW^ 

*i5 0 T»>h^h^-h62d^W6b^-C#ttl$ix^J:5^oTv^ 0 
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[0091] &%m<D*i%te7~?w$:mmi-zm&ia*, f^-^^ixm^iii 
ioa(Dmmm : kffimzm j $ > -fz.ttfx*$, m^xa^jybmioo^mm^<-r^ 

[0092] ^^P-^520(D«@^> ? ^-/H0 > 10if5U-^VMT, -^ib^ft-fff 
^)^12f(12k)?rftil^(7)(M]^^i-^^$Pl2h(l2g) ^ft^t^KJ;^ 

>ffimWl2L, 12R«, mmi2f, 12k^LX^^CDX\ rc0i¥^^12f, 12k 

[0093] ^-^^xV^>X^U?^^i^ai|>I^BTS.W^^t<ii9, tM^TtetV^Pfc 
^c^-T^wiricJ:!?, tiill, l2ZvlR&)Kmfa^TZ)^bt)>XZZ> 0 ^tii^M, 
?£«10a~ 10c£^ (C^T#6o 

[0094] Hl5tt, ^2^Jfe^fi|(D^^S#^Lfct>O-efe5 0 

HH5(b)(c^-rj:9^, ^cD^ff^^Tii, tt\z.WQ%o2^(DWm^y=L-M 

oxfEz&w-mmm2xfiK ±.r\zA^<D^mmmi2^{rr^^^u^ 
tti$ftmmi®tt)^ttm&ftx\,^ 0 #gB#«&«i2 P te, town, 12M 

ftftiMuti^o mi5(a)^i-j;5^> ^tih^mmm2p(Doh±^i 

li^^a-/H0©*ffititl 2R£#/£U 2m @ £4|£ g ©t><D;^ 
lI^v^~/V10<D;£^^i&9tttf^;ft> *«J©SH^^-/HO(Z)feffii^I 
l2L£r«j#L-0^ 0 tW^^te^-T^ ^^•««12pOft#^[^(DM 
«H$», M^«^^-/l-10(D^15(ia6#BSJ^^tl,Ji^tL> 
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[0095] ^{aiJO«fcv J ^--^10^'9#^^tlfcl^Si3^@CO^^«Wl2p ) 12p 

&W<oW&e&=L— /vio\zJ5L9ttftt>tof£Z& B t4& g ®ffig-WHK12p, 12 
[0096] B15©*7B«#K:J:*Ltf, 8&®@&12L, 12RfclMiafc^£t-£&3W s fcK, S 

iil2p^ N t©tttll, 12Mi:lHlCff$t?^> ±|E^2^Jfe^rc»J¥^$P12 
f, 12ki*)ff<*oT*3?)x ^o, ft pfc]g|312g, 12hiS*SV\ Lfc^ot, WJtt£+# 

«&W£«12L, 12Rt«^t-*»^«aKE12p©jSl3Sas**'T?*PXX*35S 

[0097] 3&fc\ #SR^«®Ri2p^f* % ^iKi&iof mmm tmj&ztix^Zo mmtam 

tbii&oTV^ 0 l£fc^®4ttl2L, 12R^©1«11, 12M<Z)?$»10c, 
lOd, lOett, J^ttEKlOf^^i* l-ft^*«>16f^jI*o"CV>5 0 
[0098] H16I4, *ftW<D$g3mifote1&&^l>1ti><DX'tbZ>o $&3lSJfiJgtRf*, 

[0099] 833GMggj»-T?ttu ±flB»i**^lfii;f4*a:0, 1S«H, 12^> ^©t 
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n /2)- em\Mmhfox^z> 0 m^nmmmx^ twu, 

[0100] mi6<D-M.M&LV<^'t£?^ KD«^K^yyMOaOfl&«BSB(iai6^*5V^T 

LXcos 0 = (t+d) Xcosec 0 •••(^1) 

mra^y^M0aif5braoraPB)T?&t), dtt, «fllW^yjxM0a©((S(8^i-S« 
ttffill, 12(!8©raPg)-C*>So 
[0101] 0j5*«:^li&"f /wiOO±WclSttbft5g^^— 

20^y^h^SM23a(ll2#^Ot ) ,MI5«®W^y^hlOa(^^Tf4*{^ 
[0102] iifEfitj&^&V^T, #«*|Rl^yyhlOa^9X-r{b$*Lfc*0!3ft«f^iS, 

!7-7W<DWyhij:, «feffl^yyM0a(OjlTi. Mil. i2©*T&*W>te 

p^i-5m®r^y5'^loa(7)eu^MJ(o^sg|5^5u^p— ^i&^ftiijiLtKift 

ttLT</^<Z)-e, !7— ^WSrl>ta«Jii-f 17— ^W±©f ^W/i^fVMc&vn: 
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[oio3] Afr^aa^-ini^Aim^f ^i^3&si^i — ^nfr^^i^iiajifti-i _fc.^aw^.e>*T^^^2^«>««nn 

LXcos 0 =nX (t + d) Xcosec 0 •••(^2) 
[0104] H17«, ±|S^2^feV^Tn=20^^fcU^«^v > ^-— ^lO^Lfc^W 

, mi6<75t>oj;D^:#<M^^TV^ 0 ^rUT, i©1tttlHI*y:/MOa©fl&JIWR^ 

[0105] mi8^-r=t5^> #issn, 12^, afetsbfrfflfcjttUBBEU m^v 5 ^— 

Mil, l2t>v^-Cf*«ffiW^y5'M0aS:fSJt5r.i:*st?#5o 
[0106] [H18{C^V^-C«, ^S^Kl^^/5^ WIS^^l^I 0 ' (= U/2) 

[Rirab^S 0 '^ttffltt&K/CVVB. tit, ««11, 12t>V^Tf±««IW^yyM 

fc, pi— o^*iRiiiDi»Li±fc(fefli§tt-cv^ mi8om^-^-^io-t?{4, 

LXcosU/2-0 ')=nX (t+d) XsinU/2-0 ') — (5fc3) i£3COL, t, d, n 
f±, ±|E^2<D^ili:ll^-CfoSo 018Oltffi ; E-^3.*-/HO©ii^ % n=l"T?*)S 8 
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[0107] BH6-Hi8©i5^K*^33v^x *yvm\oo*mmzmkWiWLrtz>^ 

bKLXi>&\ 

1* *vtv^5 0 #M^v?^.— ^lOWJilIlK;:^ if^55fE^-^ 

, 12©— JPoffi/Nfc&BS-WS-rSS. 

[0108] g|20te, (ai8(D#4IS«^v : ^-/I-lO^ic^«3tfCLfc||JgJF0^^Lfct> 

v\ 

[0109] 02m, ±mm2mMmnm5-mi4)<Dmm*mnm^vtcnMMMz^ 
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[0110] 0 ' ra, H6&C9:£2, ^3tfI©^Wc§tl5i9(^S$tlt 

0 '=tan _1 (nXP/L) -(xt4) 
Pfi, tSSll, 12^t> , maP B ^y^M0atDtV^(^XL^P = 12mm)-e 
Lte, ««i|Bl^Uj/MOa©SS(ffilittfL= 300mm) T*fc<^ ntt, \^±.<OWSt. 

[0111] ft*3 % ti^^a-;H0©|:*«it!i, 06-HH3^-r^2HW^tPI^-C 
*SSS«12L, 12R&, n2mfaMffi<Dh<D\Zftz_Xmi5iZ^irm2mM 

[0112] ftMffi^yKl**» , &^@S*4xT*59, KKr^&^o 

^wrwu &mmm4fcX7-?w%mwz.&m£ j £Zkt^ mmmms'^x^ 
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[0113] Sfta«8^ c t5M»J^'l'Sf±^!Jx.f«Mll, 12^.OS^^^y>yM0aOtV 

[0115] E23«, ±mmmmtf%<DM4mmmn<Dmmm**Ltc.h(Dx*hz>o z.<d 

Xmrfi&tlX^&o HfKt'J (H23JC*3V^T±flH) ©SO*i?a-^yMXOiP 

Bit, ±tzmW)mM8bmm<DMm%ftu ^-rsa^^a-^^jyuxsrfe 
/2xhz> 0 mws<owmR&mmtt. ±.mmmwm8tmmx&z> 0 ^hk^x, 

%kmJ*7%mmiz.®5±X%, Iffiiloi^-tt^j;!) m±£-&Z>ZktfX%Z>o 

[0116] ^sswwu mmmmmmizm^ti-r, m* mm*$km^mxhz> 0 
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[0117] #1, i2t^^-;KD#iSW», ¥«^^?*<'CbJ:<, flttf^t 

[0118] H16, |§|17f^i-#4sS«^^»Jf^-e^. 9 ^ 5£l(£n=l, n 

1M:5tofco-CVV5as, n=2W±Srffi7^-r«t5^UTt>.tv\ JSK:» ftKfltiioffitt 

[0119] m22\^irmmmm(Dmmmm\^^x, mm^vb*i%mfe-rz>—3j. 
b*i%mmz&W}£&te&b&ftizmm£i£%zkizvxh&\ 
m23iz.7rrfffimmm<DmMi&mxn. xvvbmoo&mm #2Sre*>ofcas, 
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mi6-m2i(DXof£mmnm^^xi,,mmmm^^xmW}^^oK^ 
[0120] >k&mtt. &mtfx%xvyhm<DiiM<nm*bfrmvx&famm^x&h<Dx 

?\ cf m^vb*-v^s7\ z<Dm. ^(cvd) , mm^cmm^m, m 



mm<Dmjj&m^ m^B^mb-r, mmmmxh^o 

mmm i 

[0121] mMm*m.wi-z> B *mw*mT<DmMmiz.mfe£tifo^ktem?tLxt>?&\ 
M2mmm m 5~ m 1 4) t m mco^y^ym (Dy^x^&mmmzm v \ u 

50°C 

y—y-mM.'. loot: 

CF 200sccm 



/VVTsffl&Wt: 20kHz 
mumS. 300V 

[0122] ^L-C, mWt<T)*V vbm (TL^'JI^) IcJ;5^3S#cdMOJ¥ 



O 



800sccm 



H O 



15sccm 
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[0123] mwmm<Dmmm^m^u m2<Di-mi^o%j£77X^®>mmm<D¥-m 

[|H8]|E]7(7)VIII-VIII^^f'&5> ^a.— ;V=i.~ yh(DlE®Bffffi|lIT*fe5 0 
[MElSOix-lxIfUcf^ tfl^o^oTO^v 5 ^— /w¥®^fffiHl"efe-5 0 

[Hn](a)tt, fc^fcWlJ'&^WK^a— /i/Sr^-lib-C^i-EffiWfffiH-CfcO, (b) 
[Iai2]|2l9<z>xil-XII*M£?&5, /v^.^5/hcojEB»rffiia"tf*)So 

[013]|280>XIII-XHIij&K:?&5, /Ua-jyfWli^^a- /K7)5pa^f®0 

mitttmmzmMBM&mmmz^u urn, ^^^-g-^mn^v 5 ^-^ 
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m23]±.fzm4mmmn(D^nmz^-t¥ffimx*hz>o 
[0124] m ^}£^yx^mmw(Mm^mmm 

IX te&aw— JV=1.— yY 

10 %\x\%%2wmr^^—^ 

ioa xvyhmm. -/y^ikzmbtz&wm 
ioo xyyhmtfi&m) 

11 *yhmm<Dmmmmw<Dmmmj) 

12 T—xmmonmmmvtvnmm*) 

12L, 12R Sttt(flSXfil2SIW 

12X &&.nmm(&&mmmt) 

12f, 12k ^lX^2J?^lgP 

i2 g , i2h mixnm2m^\u 

12p 

12a, 12b, 12c, lOf i$M&(Um&) 
20 mVii^i/=L— )V 

8 

8a mimwmm 
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8B |2Wi 



WO 2005/001917 



35 



PCT/JP2004/008899 



[5] mmntuK m^nM^m^m^Mhtm^n^nm^T^bbh^ 

[7] i$miim<D?-tbi<DiLm<DM&ijfa<D— Mb, ffife(D&&mw»<oK? i i<ote& 

[9] m^Mn^mnm^\^mwn^m^b^m-^^\m^tmi^ 
mthmm*mzmttzbzw^i-m*mi^m<Dmm&mmmo 

[io] mria&JiSBas, ^?i^#sriS(riBi6ffi*i^fc**a*b. m&iKMmvww 
b^Ln>K msi^m^m^Ttix^^b^mb-r^m^i^ti^mmmmm 
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So 

[11] m&-rtVO*££&* lftfBfcV^tf>n#<£>l (ntt, lWIE?L2?«l#©Sk») X*hZ>^b* 

[13] mMMBMiiK m^y^xmn^titcmm(ommm^u iststsw 
Htm xmtzii?mt)mj&£frx&<9 , 
it *«i tcfHtt^^a^s^mo 

[15] i^92o©m^- Mcm^x, mwttfam^mztvfc-mimuttb*? 

[i6] buie^s$b^> ^s#*£^-^t-5S«£Wu z^mmim^^m 
&*i?~~^=-yh-t)K mt&mm^^-^t, -(Dmm^s^-MzJsmi 
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[is] m^cmt°y^X'&n£titcmm<Diim%#'rz{&m.u%. tt*£ya*te*fbtME 
[20] wmm*. mmim(Dmtei5m^M\.nfr\mn&m^tefrh, mmvmu 

[21] liufEtV^ flulE^iJt^S^^^mwiiggf^^^tSiacDiPSifi^ibfc^t 
S^^Si^^bTMS^tT^^ri^^i^ffi^^lS^IEicro^ffi^S*- 

[22] iriB^agP/as, mmm^y^^i'iim^h^iimm^mtm^^m^ 
xm, 

[24] mmt%W)<DMmz, mm^y^-^^fDix^^mt-r^t^mt-r^m 
[25] mmtm<DmM*. ^nmt^n^^^mtmmn^m'r^f^'Dm 

^m^^t^m^^m^i^^^^i^hvxnMmwi^^t^wMt'r^ 



WO 2005/001917 



38 



PCT/JP2004/008899 



-efesrt^#mti-s«*^27^fB«feo^xvMS^fio 

, H^IlE^l^^^fl5^^2ii:^^H5^^v^^c:m^^$^Tv>5rt^mt«»^3s 
mmmim$ii®<Dft u \^mmm i assise ttzmw-t z>tc$> <d mfc&m-rmm 
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The inventions of claims 1-26 relate to a surf ace . treatment device 
"including: a group of holes extending in one direction and arranged 
at an identical pitch in the direction intersecting the extension 
direction; a processing section for blowing a treatment gas through the 
holes; and a moving mechanism for relatively moving the processing section 
with respect to a work to be treated in the direction intersecting the 
hole arrangement direction". 
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formed a void for forming a plasma space. Among the electrode members 
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at the end of the second electrode module side is combined with the second 
electrode member arranged at the end of the first electrode module side 
among the electrode members of the second electrode module, thereby 
constituting a combined electrode member. The electrode members of the 
first electrode module excluding the first end electrode member and the 
electrode members of the second electrode module excluding the second 
end electrode member are arranged at an identical pitch. 7 ' 
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The inventions of claims 1-26 relate to a surf ace . treatment device 
"including: a group of holes extending in one direction and arranged 
at an identical pitch in the direction intersecting the extension 
direction; a processing section for blowing a treatment gas through the 
holes; and a moving mechanism for relatively moving the processing section 
with respect to a work to be treated in the direction intersecting the 
hole arrangement direction". 
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the electrode modules; and a support member connecting and supporting 
the electrode members. Between adjacent electrode members, there is 
formed a void for forming a plasma space. Among the electrode members 
of the first electrode module, the first end electrode member arranged 
at the end of the second electrode module side is combined with the second 
electrode member arranged at the end of the first electrode module side 
among the electrode members of the second electrode module, thereby 
constituting a combined electrode member. The electrode members of the 
first electrode module excluding the first end electrode member and the 
electrode members of the second electrode module excluding the second 
end electrode member are arranged at an identical pitch." 



